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ABSTRACT (Maximum 200 woros)
This final report summarizes the contribution of the fourteen articles and two doctoral dissertations that were supported by this grant.
The central aim of the work has been to understand the asymptotic behavior of the objective function of problems of classical combinatorial optimization, both in the stochastically modeled cases and in the deterministic worst-case.
One of the engaging developmen of this investigation has been that there are close parallels in these two problems, despite substantial differences in technique.
In addition to reviewing the main contributions, there is a brief discussion of two articles that responded to targets of opportunity. The central aim of the problems studied under this grant is to understand when and how probability is useful in the theory of algorithms. Of the thirteen articles cited below which acknowledge support from this grant, the majority are of the nature where one uses probability to study a problem that arises from the theory of combinatorial optimization. The most famous problems of Euclidean combinatorial optimization are perhaps the Euclidean traveling salesman problem, the minimal spanning tree problem, and the minimal matching problem. Probability enters the study of such problems in several ways, but one of the most natural and direct is through the development of stochastic models for the problem inputs. One then uses probability theory to understand as deeply as possible the behavior of the associated objective functions.
All but a few of the articles reviewed here take this route; but, ironically, there are exceptions that turn out to have had substantial impact. In particular, it has proved useful to pursue the analogy between worst-case and average-case behaviors. Also, there are two papers that are best viewed as addressing targets of opportunity.
Finally, as we note in the last section of the report, work has been done under the subsequent Grant DAAL-03-92-G-0110 that further contributes to the developments reported on here.
II. Summary of Most Important Results

An inverse Problem of Computational Statistics
The most acknowledged of the articles that were supported by this grant is the piece with Richard D. De Veaux, "ACE gruided 
Subadditive Euclidean Functionals and Related Work
The majority of the work done under this grant is related in one way or another to the technology of subadditive processes.
At the root of this theory is Kingman's subadditive ergodic theorem, and the paper of that title offers one of the shortest proofs of Kingman's famous result. The most telling aspect of my -3-proof is that it is explicitly algorithmic.
Thus, it provides a point of view that is not often seen in the more theoretical parts of probability. 
Exposition and New Techniques
There are three articles that have substantial expositional content and that also offer some research progress: Alexander. The third article of the group is the most expository, but has been also followed up by several researchers including David Aldous.
Semi-matchings and Connection to Linear Constraints
With OEuclidean Semi-Matchings of Random Samples", we return to the central theme of the grant. The main result of that article is a probabilistic limit theorem that recalls the Beardwood-Halton-Hammersley Theorem in the context of matching.
The most innovative aspect of the article is that it connects the theory of subadditive Euclidean functionals to the theory of linear programming. This is a powerful connection that has not yet been fully explored. Invited presentations were given on the article at several universities and the Institute for Defense Analysis.
-7-J. Gao. Mr. Gao was supported under this grant for two years of his graduate work at Princeton University. Mr. Gao completed his Princeton Ph.D in September, 1992, and his dissertation "Analysis of Two Heuristic Methods for the Euclidean Traveling Salesman Problem" has been communicated to the ARO Library.
The final work on the thesis was complete under ARO Grant DAAL03-92-G-0110 and will be discussed more fully in the final report of that grant.
V. Related Work Currently Supported by ARO
This work reported on here has been developed further by the author under the support of Grant DAALO3-92-G-0110 of the same title.
There was a delay in providing this final report that was occasioned by the transfer of the grant from Princeton University, and by the fact that the principal investigator was seriously injured in the Fall of 1991. The final report of Grant DAAL03-92-G-0110 has also been completed, and readers who are interested in the work reported here might also wish to review that second final report. There were also three modifications to DAAL03-89-G-0092, so the date of the present report is not as out-of-line as the original grant period would suggest.
